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startled him when he was wandering abroad in the 
gloom of the forest ” (p. 343). 

Such fancies may find a place in a schoolboy’s essay, 
but are altogether out of place in a massive work 
devoted to the archaeology of Europe. 

The illustrations, which are excellent and numerous, 
make up for much that is deficient in the text. Students 
will also be thankful for references to many recent 
papers and monographs. There is no doubt a real 
need for such a text-book as this written in English 
and designed for the use of students of archseology—a 
text-book to serve as a standard work. We only 
regret that the author, while displaying a most com¬ 
mendable and painstaking industry, has not risen to 
the height of his opportunity. A. K. 


Indian Game-Birds. 

The Game-Birds of India. By F. C. Stuart Baker. 
Vol. 1, Ducks and their Allies (Swans, Geese, and 
Ducks). Second edition. Pp. xvi + 340 + pi. xxx 
(4 1 . 45. net.) Vol. 2, Snipe, Bustards, and Sand-Grouse. 
Pp. xvi + 328 + pi. xix (3Z. 135. 6 d. net.) (Bombay : 
Bombay Natural History Society; London: J. Bale, 
Sons, and Danielsson, Ltd., 1921.) 

HE first of these volumes, dealing with Ducks 
and their allies, is the second edition of a work 
published by the author in 1908, which again was a 
reprint from a series of articles which appeared in the 
Journal of the Bombay Natural History Society. The 
matter has therefore had the advantage of two revisions 
and is brought completely up to date as regards 
nomenclature and records. The second volume, now 
before us, deals with birds which are included by the 
sportsman among the game-birds, though in scientific 
classification they are not so. These are the Snipe, 
Bustards, and Sand-Grouse. Two further volumes are 
promised on the Pheasants and Partridges, and with 
these four by his side the Indian sportsman and 
amateur naturalist will be very completely equipped 
not only to identify the game-birds he commonly meets 
with, but to obtain all the information in regard to 
their habits and occurrence that is known. Mr. 
Baker, though now for some years retired from service 
in India, spent the greater part of his life there, and 
in these volumes he has given us much of his owm 
observations and experiences; to these he has added con¬ 
tributions from others, both previously published and 
derived from information sent him by his many Indian 
correspondents. As a result we have here a most com¬ 
plete account of the life history of these favourite birds. 

In every case a good description of adults and 
nestlings is followed by paragraphs on the distribution, 
nidification, and general habits, while every species is 
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illustrated with coloured plates. These are most of 
them by Mr. H. Gronvold, though some of those in the 
first volume are from the brush of Mr. G. E. Lodge 
and the late Mr. J. G. Keulemans. They are reproduced 
by chromolithography in the case of the Ducks, and 
by the three-colour process in the second volume. 
The chromolithography is certainly softer, and perhaps 
gives a more artistic result. In the three-colour process 
the colours are decidedly sharper, and better defined, 
though the very shiny paper necessary for this process 
certainly detracts from their artistic appearance. 

Perhaps one of the most interesting facts recorded 
in these volumes relates to the habits of two species of 
sand-grouse, Pteroclurus alchatus and P. senegalensis 
(formerly known as P. exustus). - Although these birds 
inhabit the dryer and more desert regions of north¬ 
west India and Central Asia, they are, unlike some other 
desert forms, unable to do without water, and resort 
in enormous flocks to well-known watering-places at 
certain fixed hours to quench their thirst. It has 
always been stated by native shikarees that when they 
have young broods they convey w r ater to them by 
thoroughly soaking the feathers and the breast and 
underparts, and that the young birds suck the water 
thus conveyed to them. This story has been confirmed 
by Mr. Meade Waldo, who has repeatedly bred P. 
alchatus and other species in confinement and has 
watched the process of the male saturating the feathers 
of his breast and subsequently satisfying the thirsty 
brood. 

Nearly all intelligent travellers and even residents in 
tropical countries have experienced the irritation and 
annoyance of being unable to identify the strange 
forms of animal and vegetable life with which they 
come in contact. Such works as the present, with its 
beautiful series of coloured plates and carefully prepared 
descriptions, cannot fail to be of the greatest assistance 
to all those whom duty or pleasure take to India, and 
we must congratulate Mr. Baker and the Bombay 
Natural History Society on their enterprise in supply¬ 
ing two such fine volumes at a comparatively reasonable 
price as things are at present. We shall look forward to 
the appearance of the other two volumes promised 
within a reasonable period. 


Water Flow in Pipes. 

Hydraulics of Pipe Lines.- By Prof. W. F. Durand. 
(The Glasgow Text Books of Civil Engineering.) 
Pp. xvi + 271. (London: Constable and Co., Ltd., 
1921.) i8.r. 

HE subject of the flow of water in pipes and 
channels is not only of very considerable 
historical and scientific interest, but is also one of 




© 1922 Nature Publishing Group 










May 13, 1922] 


NA TURE 


607 


great practical and economic importance. It is 
frequently stated that hydraulics is an empirical science 
because water differs from the ideal fluid to such an 
extent that the theoretical hydrodynamical investiga¬ 
tions are not of much value to the hydraulic engineer. 
While this in a measure is true and it is necessary to 
resort to experiments to determine the exact form of 
the formulas which express the flow of water along pipes 
and the co-efScients to be used in them, nevertheless, 
there are many problems connected with the flow of 
water in mains which are capable of analytical treat- 
nent, and the volume under notice has for its principal 
lim the discussion of these problems. 

In chapter 1 the general hydraulic principles of 
low are discussed and empirical formulse such as 
hose of Chezy and Kutter are-quoted, tables of co¬ 
efficients to be used with them for clean pipes being 
jiven. There is no attempt whatever to give 
particulars of modern researches, and so far as this 
chapter is concerned with loss of head by friction, 
no experimental work done during the last thirty-five 
years is considered worth mentioning. As regards 
losses by bends and elbows recent researches have 
been referred to, but no consideration is given to the 
very important question of the change in the carrying 
capacity of a pipe with time. The general principles 
are, however, clearly discussed, and it may fairly be 
said that this chapter is written as an introduction 
to the chapters which follow, in which the problems of 
the surge chamber and water hammer in pipe lines are 
very fully discussed. 

The two succeeding chapters deal very fully with 
stresses in pipe lines, with the materials of construction, 
and with the design of pipes. The last chapter of the 
volume deals with the flow of oil along pipe lines. The 
important effect of temperature on the viscosity is 
emphasised and a curve is given showing how the 
pressure drop per mile can be obtained when the 
temperature is changing. 

There are four appendices in which certain special 
theoretical problems are dealt with. In Appendix 1 
the general theory of pipe line flow is considered 
from the theory of dimensions. In this connection 
it is surprising to an English reader to find no reference 
to Lord Raleigh, or to the work of Stanton and Pannell, 
or Lees, and throughout the whole book there is very 
little reference to much important work that has been 
done in this country. To English readers also such 
symbols as (pjri) and (/3s), meaning pounds per square 
foot and cubic feet per second respectively, may 
appear a little awkward, but the notation used through¬ 
out the book is summarised at the commencement. 
The work should prove of value to serious students of 
the subject. F. C. L. 
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Recollections of a Geologist. 

Memories of a Long Life. By the Rev. Canon T. G. 
Bonney. Pp. iv+112 + vii. (Cambridge: Metcalfe 
and Co., Ltd., 1921.) 

A LIMITED edition of this little book has been 
printed. It is meant primarily for Cambridge 
readers, but will be perused with affectionate interest 
by the many other friends of its author. It has also 
some wider appeal as the unaffected and revealing life- 
story of a last-century Don. Not many of us can 
aspire to a retrospect so gratifying in its entirety; 
and we congratulate the author on his enviable pos¬ 
session. 

Beginning in 1837 with the hearing of minute guns 
on the death of William IV., the “ Memories ” cover 
a period of over eighty years (and are happily still con¬ 
tinuing). Of the wide scientific achievements of their 
narrator they tell little, but are vivid with incidents 
and anecdotes of his boyhood, undergraduate days, 
and later professional life in Cambridge and London, 
with recollections of eminent men and abnormal 
weather. In the parlance of relativity, the events for 
the most part pertain to a particular system of reference 
and would scarcely be recognisable as events in another 
system ; but they combine, within their limits, into a 
concordant and sharply individualised picture of a 
career “ crowded with culture.” They exhibit a life of 
continuous mental and bodily activity; terms of strenu¬ 
ous duty alternating with pleasant vacation tours in 
the Alps and elsewhere, usually fruitful in scientific 
results ; and in their long range they recall the changes, 
both in material things and in mental outlook, that 
have become apparent during their course. It is a 
cheerful picture, in which we may occasionally catch 
the trace of vigorous old controversies that, like the 
little whirlwinds of hot weather, have now and again 
raised temporary commotion within the sphere of their 
impact without disturbing the broad serenity of the 
plain. 

There is strong spice in the caustic remarks on the 
unseemly behaviour and dress of some of the under¬ 
graduates of to-day, and in the comments on the 
motor-car and bicycle, the latter of which “ shoots 
out silently from hidden byeways, the rider never 
dreaming of using his bell.” But the good-nature 
underlying it all is illuminated by the episode of a 
happening, years and years ago, when the author, then 
junior Dean, cleverly detected an undergraduate in a 
prankish breach of order in Chapel, and brought him 
before the Seniority with a stem demand on its un¬ 
willing members that “ if you do not send him down 
you must appoint some one else to sit there in future, 
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